It is shown that some regular solutions in 5D Kaluza-Klein gravity may have interesting properties if one from the parameters is in the Planck region. In this case the Kretschman metric invariant runs up to a maximal reachable value in nature, i.e. practically the metric becomes singular. This observation allows us to suppose that in this situation the problems with such soft singularity will be much easier resolved in the future quantum gravity then by the situation with the ordinary hard singularity (Reissner-Nordström singularity, for example). It is supposed that the analogous consideration can be applied for the avoiding the hard singularities connected with the gauge charges.
INTRODUCTION
Any solution in any theory has some parameters: mass, charge, angular momentum, characteristic length and so on. The properties of the solution depends, of course, on the value of the parameters: the presence of event horizon, singularity and so on. In this paper we investigate the case when these properties crucially depend on the parameters values. The reason for this is that the nature may have a natural length: Planck (fundamental) length. In this case one can expect that some properties of the solution will be changed on the level of the fundamental length.
Here we consider the solution of the 5D Kaluza-Klein gravity [1] -[4] which has two parameters: electric charge q and some characteristic length r 0 . From the mathematical point of view this solution is regular everywhere. We will show that if r 0 ≈ ( ≈ 10 − 33 cm is the Planck length) then from the physical point of view the situation completely changes: in a part of this spacetime the Kretschman invariant becomes ≈ 1/ 4 and it means that we have a singularity since this value is maximal if the fundamental length does exist.
FUNDAMENTAL LENGTH
In the fifties Wheeler has introduced the notion of a Planck length as a minimal achievable length in nature. The physical consequences of the existence of this length are very important. For example, the fluctuations of the metric on this level probably lead to the appearance of a spacetime foam where the fluctuations of a spacetime topology takes place. Unfortunately the mathematical rigorous introduction of this length is possible in a quantum gravity theory only. Nevertheless using the theory of deformations of a Lie algebra connected with given physical theory one can show [6]-[9] that a fundamental length is an essential ingredient of an extension of a physical theory.
The essence of the deformation theory is that one can extend the commutator [ , ] 0 of a Lie algebra L 0 by introducing a new parameter t:
where A, B ∈ V and M i (A, B ) ∈ V ; [ , ] t is a new commutator corresponding to the new parameter t (it can be, for example, either the speed of light c or the Planck constant or another completely new fundamental constant) in a new Lie algebra
The most interesting case is with the non-isomorphic deformation from L 0 to L t . In this case we can obtain a new physical theory with a new fundamental constant t.
Moving by such a way one can show that: (a) the stabilization from the classical mechanics to the relativistic one is possible by introducing a new fundamental constant, the speed of light c; (b) the
